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The Timnber Trade and Tropical Deforestation in Indonesia

1. Introductiont

This paper examines the links between the trade in tropical timber products and deforestation
in Indonesiz. We briefly review some of the evidence suggesting that timber production is
a factor in tropical deforestation, and the role of timber trade policy in Indonesia in
influencing this process by affecting forest-based industrialization, These issues are of
particular concern to Indanesia, as the country has recently banned the export of sawnwood
exports fo encourage further rapid development of plywood processing,

We develop a partial equilibrium timber trade model of Indonesia to analyze the effects of
variocus policy interventions on the trade and tropical deforeslation. The hasic timber trade
model is developed as a simulianeons equation system determining supply and demand in the
logging, sawnwood and plywooed sectors of Indonesia. The systers is linked to a recursive
relationship determining tropical deforestation, which is estimated separately.  We use the
model to simulate several policy options, including the impacts of sawnwood export
taxes/effective bans, import bans imposed by consumer countries, revenve-raising import
taxes, and increased harvesting costs associated with “sustainable management’.

This paper concludes by summarizing the results of the policy analysis, and discusses the
policy options open to the Government of Indenesia (GoI) and importing countries.

2, The Timber Trade and Tropical Deforestation in Indonesia

South Fast Asia currently accounts for around 20 percent of the world’s tropical moist forest
(TMF). Indonesia alone has over 50 percent of the region’s TMF and over 10 percent of
the world’s total (see Table 13. The rale of deforestaiion in South East Asia, measured in
terms of hectares (ha) lost per year, is also fairly high - approximately 2 million ha annually
- and the total area deforested is much higher than in Amazonia and Central Africa. Close
lo 85% of South East Asia’s annual deforestation occurs in Indonesia.

The major *cause” of tropical deforestation in Seuth East Asia and in Indonesia in particular
is generally thought to be the conversion of forests to agricultural land, Tropical timber
production, although significant in large areas of 'production’ forests, is considered to be a
less significant (actor in overall tropical deforestation. More recently, however, attention has
focused on the indirect role of timber production in ’opening up® inaccessible forest areas,
which then encourages other economic uses of the forest resources, such as apricultural
cultivation, that lead to deforestation on a wider scale. For example, Amelung and Diehi
(1992) identify the major shifts in land use changes and the causes of deforestation in tropical
couniries, including Indonesia. As indicated in Table 2.a., the direct impact of forest
activities on deforestation appears to be minimal (i.e. less than 10% of total deforestation),
as compared to agriculiure. For Indonesia, this is partly because timber is harvested
predominately by selective logging, which does not meet the ‘strong”  definition of
deforestation that is commonly used. In confrast, the forestry sector in Indonesia is almost
completely responsible for converting virgin forests into produciive closed forests or other



forms of land use threugh jorest modification, and has a much more significant role in
biomass reduction (see Tablc 2.0}.  Tn short, there are some indications that timber
exfraction is largely responsible for opening up previously unexploited forest, leading to
further forsst deprndation and outright deforasiation.
Other studies indicate the possible acceleration of this process, given the trends in timber
produciion in ludouesia (Buigess 1565), Wiin {iie exceprion of Sabah and probably Fapua
New Guinea, Indonesia has one of the last remaining reserves of virgin forest in South Bast
Asia, yet well over one third of the country's tropical forests have been allocated to
conversion or permanent production forest (Table 3.a). As a very large part of the
production in Indonesia in the past has come from the conversion foresis, which are
essentially clear cut and turned over fo agriculture, future supplies must depend on the
permanent production forests (and any remaining virgin forest reserves allocated to them) -
provided that these supplies ¢an be maintained on a sustained basis. N

Although Table 3.b suggests that Indonesia’s permanent production forests are not being
"mined’ to the extent of those in other South East Asian countries, there is concern that
Indonesia has over-estimated the extent of its production forest, uader-reported current
timber extraction (e.g. there is substantial illegal felling), or both (Burpess 1989). Moreover
several analysts predict a decline in Scuth East Asia’s {and Indonesia’s) share of world
production and trade, and some deterioration in the quality of hardwoed timber produced
from forests in the region (Amold 1991; Burgess 1989; Sedjo and Lyon 1990). Thus, it is
unlikely that Indonesia will be able to maintain its current dominance of world preduction

and trade of timber products, as indicated in Table 3.¢, without further and extensive .

exploitation of its remaining old growth reserves.

3. Imdonesian Timber Trade Policies

The tropical timber trade has been subject to severe distortions by export restrictions imposed
by log producing countries, including Indonesia. One justification often cited for these
pelicies is that they compensate exporters for the import barriers in developed ECONOMY
markels by making the price of raw logs higher {o the processors in the importing country
while reducing the cost disadvantage faced by domestic processors within the timber
producing countries. This strategy usually has as its primary aim the creation of more export
revenues and employment for the forestry sector, with a secondary cbjective of reducing
harvesting pressure on the forests by increasing value added per log extracted,

Several authors have recently reviewed the role of export taxes and bans in encouraging
[orest-based industrialization and sustainable timber management in tropical forest countries
(Gillis 1990; Vincent and Binkley 1991; Vincent 1992b). Initially, the preference seems to
have been for export taxes, through employing escalating rates. For most countries, export
tax rates on logs generally ranged between 10 and 20%. Export taxes on sawn timber,
veneer and plywood have been negligible. Where sawn timber exports were taxed, rates
were {ypicaliy half that of logs. More recently, the use of export tax structures to promote
forest-based industrialization has become largely replaced by export bans in tropical forest
countries, although export taxes are still being used in certain regions and for specific timber
praducts (see Table 43,




Tropical timber export taxes and bans have proved oaly moderately successful in achieving
the desired results in South Fast Asia. For example, although expanded processing capacity
was established in Malaysia, the Philippines and Indonesia, it was achieved at high economic
casts, both in terms of the direct costs of subsidization as well as the additional costs of
wasteful and inefficient processing operations (Barbier 1987; Gillis 1988 and 1990; Vincent
and Binkley 1991; Vincent 1992a and 1992b) .

In addition, as a long-term forest industrializafion strategy, ensuring expori sales of processed
products through denying processors in other countiies access to logs may prove difficult to
sustain (Bourke 1988), Importers of South East Asian logs, such as Japan, have been known
fo substitute other raw materials (e.g., cement, steel, plastics, fiberboard, efc.) for timber,
and alternative sources of supply, such as sawlogs from temperate and other developing
regions (Bourke 1988; Vincent, Brooks and Gandapur 19913,

In [ndonesia, the ad valorem export tax on logs was doubled from 10 10 20% in 1978, while
most sawnwood and all plywood were exempted. Beginning in 1980 contrels on the export
of logs were progressively enforced, until an outright ban was introduced in 1985 {Gillis
1988). The export tax structure created effective rates of protection of 222% for plywood
manufacture, and the drop in export revenue to the gevernment from diverting log exports
was not compensated by any gain in value-added in sawmilling, resulting in a loss of US 315
per m* at world prices. The consequence has been the creatien of inefiicient processing
operaticns and expanded capacity, with consequences for the rate of timber extraction and
forest management. Gillis (1988) has estimated that over 1979-82, due to the inefficient
processing operations resulting from this policy, aver US $345 mﬂlmn in potential’rents was
Jost to the Indonesian economy, or an average cost of US $136 million annually. Moreover,
as the switch from log to processed exports occurred at a time when forest product prices
were falling sharply in real terms, the cost to the economy in export earnings was high.
Qver 1981-84, the net loss in export earnings amounted to US $2.9-3.4 billion, or
approximately US $725-850 million annually. Additional losses were also incurred through
selling plywood below production cost, which amounted to US $956 miilion in 1981-84, or
US 3239 million annually (Fitzgeraid 1986).

Although the switch to value-added processing of timber initially siowed down the rale of
timber extraction, the inefficiencies and rapidly expanding capacity of domestic processing
may have actually increased the rate of deforestation over the medium and long term.> For
example, by the early 1980s, the major operational inefficiencies in domestic processing due
to high rates of effective protection in Indonesia led to the lowest conversion rates in Asia.
As z result, for every cubic meter of Indonesian plywood preduced, 15% more trees had to
be cut relative to plymills elsewhere in Asia that would have processed Indonesian log
exports (Gillis 1988). Thus the protection given to Indonesian mills not enly increased rather
than reduced total log demand, but the gross operaticnal inefficiencies also ensured that
millions more logs may have been harvested than if a more efficient policy to boost domestic

processing capabilities than forced industrialization through export taxes and bans had been
implementad.



More recent analysis of the impacts of the log export ban in Indonesia on the efficiency of
Himaher procassing industries canfirms that the policy has not increased waod recoveries and
thus reduced log cansumptil:m cnmpa_rcd to pre»ban levels (Cnnstantinﬂ 1990}, By depressing
aw WOO4 prices, thoe log exporl ban has ied G thc substilalion ol wosd ior otier factor
inputs, with substantal wood recovery losses in sawmilling and a slower growth in wood
recovery than other factor productivities in olymilling. In both industries, woeod consumption
has been the main source of output growth over the 1975 to 1987 peried, with efficiency
gaing contributing very little. However, the log export ban has not affected efficiency in the
plywood indusiry so seriously, which could arise from the smch newer capital vintages in
plywood milling, its export orientation that requires higher production standards, and possibly
its access to betfer guality logs.

Despite the problems with the export restriction policy, it is still being aggressively promoted
by the Gol to encourage forest-based industrialization, In Indonesia, not only does the export
log ban still remain in place, but in October 1989 export taxes on sawn timber were also
increased substantially to prohibit exports and shift processing activities to plywood (see
Table 4}, A secondary objective of the policy is to eliminate the marginal mills, leaving only
the competitive ones operational, thus improving overall industrial efficiency. The

implications of the policy for wood recovery, log demand and thus tropical deforestation in
Indoncsia is less clear.

In this paper we develop a timber trade model for Indonesia, linked to impacts on

deforestation through log demand, in order io-compare the sawnwood export ban with other .

possible rade policy options Through the various policy option simulations, we hope to
investipate the relative merits of the different policy interventiens in terms of preduction,
prices, trade and deforestation in Indonesia. However, we first briefly review other models
applied to the tropical titmber trade in South East-Asia.

4, Other South East Asian Timber Trade Models

Various partial equilibrium models of forest product markets and timber supply have been
developed for countries in Scuth East Ama to examine the implications of policies that restrict
log exporls.

Vincent {198%) employed a simulation model of the timber trade of Malaysia, other South
East Asian producers and the major imperters from the region t0 determine the optimal
tariffs en intermediate and final goods for log, sawnwood and plywood products. The resulis
of the model indicated that the large export tariffs imposed by Malaysia and other South Easg
Asian exporters reduged domestic prices in those countries, leading fo losses in producer
surplus. More recently, Vincent (1992a) constructed an economic model of sawlog and
sawnwood production, consumption and trade in Peninsular Malaysia during 1973-89 to
examinge in mere detail how the lop-export restrictions imposed in 1985 affected the forests
products industry in Peninsular Malaysia, and whether the resteictions gnncrated net
economic benefits. Although the export restrictions seemed to stimulate growth in the
precessing industries and employment, the econdimic costs were high. On an average annual
basis, Peninsular Malaysia lost US$6, 100 in economic value-added, US$16,600 in export
garnings, and US$34,300 in stumpage value for every sawmill job created by the log-export
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restrictions. No atiempt was made in either of the above models to link the impacts of
timber trade interventions on timber harvesting levels and {ropical deforestation.

As part of the forest sector policy review of Indonesia conducted by the United Nations Food
and Agricultural Organization (FAQ) and the Gol, a domestic and international frade model
of timber products centered on Indonesia was developed (Constantino 1988a and 1988b;
Constantino and Ingram 1990). The simulation model had as its main purpose the
determination of supply and demand projections for the Indonesian forestry sector, but it was
also used to run policy scenarios on different trade interventions, including the implications
of Indonesia’s log export restrictions. The impacts of different government harvesting
policies were simulated through scenario assumptions concerning the elasticity of the supply
of forest land in Indonesia. For example, a small elasticity of supply was interpreted as a
deliberate government policy to impose sustained yield constraints; whereas large elasticities
reflected the Gol allowing expansion of forest land harvested. Using these different etasticity
assumptions, the analysis could then focus on whether in response to each pelicy scenario
the Gol should expand the area of forest land harvested, at the risk of greater tropical timber
depletion and deforestation, or whether Indonesia would be better off limiting supply through
greater harvest restrictions. Detailed results are provided in Constantino (1988a), which are
summarized here:

. If international competitors follow conservative harvesting practices, then Indonesia
shouid do the same in order to take advantage of greater employment, foreign
exchange earnings and rent capture. On the other hand, if competing countries follow
expansionary policies, it is not clear what Indonesia ought to do. Harvest restrictions
will Iead to a loss in international market share and to declines in employment . —-but
also increases government revenues. y

- Export restrictions on sawnwood and plywood result in a loss in international market
share for Indonesia, lower foreign exchange earmings, employment, labour income,
royalty revenues for logging and economic rent to forest land. On the other hand,
the restriclions lead to lower domestic prices thus benefitiing Indonesian consumers,
to higher profits in the processing indusiries and to less forest land harvested.
Imposing harvest restrictions as well would improve matters, as employment would
decline less, even less forest land would be harvested and economic rent to forest land
would increase more, thus leading to more revenues if the Gol increased rent capture.

. A 10% currency devaluation by the Gol coupled with restrictive harvesting policies
will lead to the conservation of the resource and greater economic rent from forest
iand, but at the expense of higher domestic prices and less employment, value added,
foreign exchange earnings and royalty revenues. This would suggest that some

increase in forest land harvested in conjunction with & currency devaluation would be
preferred.

. The impacts of a 10% US impori tariff on tropical plywood is dissipated somewhat
if il is imposed on all exporters and not just Indonesia, and if there is limited
substitetion belween tropical and temperate plywood. Feor Indonesia, the overall
effects are 2 decline in total plywood exports, a smaller increase in sawnwood
exports, and increased domestic consumpiion and trade diversion 1o other regions for
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both products. If harvesting restrictions are imposed, consumer prices will fall more,
but employment, capital, foreign exchange earnings and value added wiil decline less.

[Tl "' e P e
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policy interventions, tropical timber product trade and deforestation in Indonesia,

5. Timber Trade and Beforestation Model of Indunesia

The simulation model employed to examine timber trade and tropical deforestation in
Indonesia is a static (single-period), partial equilibrium model of the production, consumption
and trade of forest products that is related to the impact of log harvesting on forested area.
The model is compiised of two components: 2 simudtaneous eguation system determining
supply and demand in the Iogging, sawnwoeod and plywood seciors of Indonesia, and a
recirsive relitionship defermining tropiczl deforestation. Fach component was estimated
separately over the period 1968-1988, before the 1989 1ax rises on Indonesian sawnwood
exports. The resulting estimated refationships were linked together in the simulation model
using 1988 data.? The model was then used to examine the varying impacts on Indonesia’s

timber markets and tropical forests of the 1989 sawnwoeod export tax policy and other policy
inferventions.

The simultancous equation system of the supply and demand for Indonesia’s roundwood
{log), sawnwood and plywood markets was estimated using two-stage least squares employing
linzar functional relationships (See Table 3). . As Indonesia essentially prohibits competing
foreign timber product imports, supply comes. solely from domestic production. In all three -
markets, demand is assumed to consist of both.domestic consumption and foreign demand .
for Indonesian experts.  Separate relationships for domestic production, consumption and .

import demand for each of the three products were then estimated. All values were based
on 1980 real prices.

In the case of the log market, domestic consumption was assumed to be equal to the level
of sawnwood and plywood production, multiplied by the respective wood recovery rates plus
any local residual demand. Log export demand was considered to be influenced by log
export unit values relative to the price of substitutes in world markets and by macro-
economic factors affecting finat demand in those countries importing Indonesian logs.* Due
to insufficient data on domestic log prices, roundwood production (harvesting) was related
to log cxport unit values, net of log royalties and export taxes, and the cests of harvesting.
Domestic plus foreign log demand was therefore assumed to equal total log production.
However, because the log export ban in 1985 effectively reduced Indonesian export velumes
and unit values to zere, estimation of the log supply and foreign log demand relationships
was only possible lor the period 1968-84. As a check on the recovery rates used as
coefficients in the domestic log consumption equation employed in the simulation model {see
below), a regression representing this demand was run for the entire 1968-88 period.

In the sawnwood and plywood markets, domestic consumption was assumed to be a final
demand, delermined by the respechive product prices and Indonesian macro-economic factors.
Again, as domestic price and (axation time series data were scarce, plywood and sawnwood
export unit values were used as proxies for domestic prices for these products.®  Plyweod
export demand was considered to be influenced by its cxport wnit value relative to the
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international price of a substitute (i.e. Philippine luan}, but in the case of sawnwood export
demand, only the export unit value alone proved significanl. Both plywooed and sawnwood
exports were influcnced by macro-cconomic factors affecting final demand in the main
importing countries for each product.” Sawnwood and plywood preduction in Indonesia
were determined by their respective prices (as represented by export unit values), processing
capacity and costs - including the price of logs.” In the sawnwood market, domestic
production and consumption was estimated for the entire 1968-88 period; however, as
sawnwood was not exporied significantly until after 1973, foreign demand could be estimated
only for the 1974-88 period. As plyweod production did not take off in Indonesia until after
1974, the demand and supply relationships for this market were estimated over 1975-88 only.

The separate recursive relationship linking tropical deforestation to log production
(harvesting) was estimated using a logit equation for pooled cross-sectional and time series
data across the principal tropical hardwood forest provinces of Indonesia.® ‘The relationship
estimated the probability of forested relative to non-forested area as-a function of log
production per square kilometer {(km?), population density and GNP per capita for each
provinee and time period. A dummy variable for 1988 was also empleyed, as the inventory
methods for provincial forestry statistics were maodified in this year leading to revisions in
the estimates for total forest area.

The results of the estimation of the simultanecus equation system for the three timber product
markets and of the deforestation equation are presented in Table 5. The twelve endogenous
variables of the timber {rade supply and demand system are the prices {export unit values),
production levels, domestic consumption levels and export levels for roundwood, sawnweod
and plywood respectively. The remaining variables used to estimate the supply and demand

equations are cxogenous.” In Table 5, t-statistics are displayed in parenthesis under-each T

coefficient, and other regression statistics are placed to the right of each estimated equation.

The deforestation regression indicales thal increases in populalion density have a more
significant impact than log production in terms of changes in forested area in Indonesia’s
forested provinces. For every cubic meter (m%) of timber extracted per km?, the
proportionate change in forested bo non-forested area is - 0.6%. For every additional person
per km?®, the proportionate fall in forest area is -1.3%. In contrast, a rise in incomes of
Indonesian Rupiah {Bp} 10,000 per person, approximately UJS36.00 in 1988, would
counteract delorestation at a rate of 0,4%.'"

However, the deforestation equation in Table 5 may over-estimate the contribution of log
extraction alone Lo regional changes in forest area in Indonesia. First, there i3 the usual
problem of reliability and accuracy of data. More importantly, however, is that data
Hmitations prevent distinguishing in the regression between Jog production from permangnt
production forests as opposed to conversion forests. If log production is mainly from
conversion forests, then fimber extraction is esseotially a precursor or by-product to
agricultural conversion, which is the principal facior in the resulting deforestation, As
indicated in Table 3a, close to 50% of Indonesia’s total production forests congist of
conversion forests, and anecdotal evidence supgests that a pood deal of the log production
during the period 1973-88 came from the latter forests (Burgess 1989). To the extent that
this is the case, then the deforestation equation may be reflecting mainly the impact of
agricullural conversion, rather than the initial logging operaiions, on changes in forested

7



area. This is supported somewhat by the evidence presented in Tabie 2, which shows

logging much more responsible for “opening up’ the forest rather than outright forest
CONVErsSion.

On the other hand, in the 1980s Indonesia’s permanent production forest began contributing
an increasingly larger share to overall log productien - and is expecied to be the main source
of trapical hardwood logs in the future. Although forest regulations for this permanent forest
estate are increasingly requiring concessions to barvest timber on a sustained production
basis, clear cutiing is allowed under certain conditions. Moreover, problems of
implementing these regulations and palicy failures in foresiry management also contribute to
over-harvesting and clear-cuiting of permanent production forests, as well as illegal fefling
of non-production forests (Barbier 1987, Burgess 1989; Gray and Hadi 1990; Sedjo 1987;
World Bank 1989). Evidence for the 1580-90 period supgest that logging damages alone
contributed directiy to just under 10% of the annual average tate of deforestation in the Quter
Istands of Indonesia (Pearce, Barbier and Markandya 1990, ch. 5). Moreover, if timber
operations in Indenesia are also 'opening up® permanent production and virgin forests to
subsequent encroachment and deforestation, then lopging may have a major role in indirectly
furthering the deforestation process of these forested areas.

In short, it is difficult to determine the extent to which the deforestation equation in Table

J over-estimates, if at all, the impact of Jog production on tropical deforestation in .

Indenesia, The available evidence would suggest that, at the very least, the equation is
correct in indicating that this impact is significantly greater than zero and positive.

The key relationships in-the simultaneous equation system. of the three main timber markets
-of Indonesia. are for.price and quantity. Table 6 compares the price elasticity estimates for

each of the supply and demand equations-of the model with other recent estimates for the = |

South East Asian region. In general, the elasticity estimates compare favorably, - According
to our estimates, the supply of timber products in Indonesia appears to be fairly price
inelastic. In the case of the processed products, this may reflect the Indonesian policy of
expanding sawnwood and plywood capacity over (he 1968-88 period. In our regressions,
export demand for sawnwood seems slightly more elastic than domestic demand, whereas for

plywood the opposite seems to be the case. A similar result was cnbtamcd by Vincent {1959)
for all South East Asian exporiers,

The simmultaneous Equatic-n system and the deforestation regression are combined to form a
simulation model-of timber trade-deforestation linkages, using data for 1988, The results
are displayed in Table 7. Given the Indonesian policy of banning log experts, the export log

demand equation from Table 5 was not included in the model. It is assumed the total log -

production in Indonesia supplies domestic log demand. The latter is again related to
sawnwood and plywood production, although in the simulation model actual recovery rates
for the mid-1980s were used as cocfficients rather than those generaled by the regression for
2the entire 1968-88 period.™

'Table 7 comparcs the results of the base case scenario with the aclual values of key price,
guantity and deforestation variables for Indonesia in 1988. The model appears to be a
reasonably good simulation of these variables. The impacts of Indonesia’s forest industries
and log praduction on the tropical forest are indicated by effects on forest cover and the
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annual rate of deforestalion. The latter indicator was not simulated by the base case
scenario; instead, the most recent FAO estimate of annual deforestation in Indonesia was
used.

The following sections compares different policy scenarios to the base case, focussing
particularly on the sawnwood expost tax intervention, the imposition of an impert ban, the
use of revenue-raising import surcharges and the implementation of improved sustainable
timber management practices. There are, of course, a number of important limitations on
the use of the simulation model for these policy scenarios.

First, as discussed above, the linkages of the impacts of log production on tropical
deforestation do not take into agcount changes in the type of forests bamg exploited ( i.e.
permanent pmductmn forests, conversion forests or new forest areas) or in the production
management regime (i.e. selective cutiing or clear cutting). The deforestation equation also
cannot distinguish between the direct versus indirect impacts of logging on the forest.

Second, although the model is well suited to examining the effects of a particular policy
intervention on the internal diversion of timber product flows in Indonesia, i.e. between
export and domestic markets for sawnwood and plyweod, the model does not explicitly
indicate the effects of an intervention in terms of external diversion of timber products, i.e.
between different import markets for sawnwood and plywood, That is, elasticities of
substitution by product or by sources of crigin in existing importing m:—::kets are not
exphmﬂy modelled, and the possibility of new import markets opening up as a result of the
intervention is not taken into account. Jn addition, 'leakages’, or the ability to avoid any

... restrictions imposed by an intervention, are also not shown,

o Finally, the model is capable of only showing ’static’, or one-peried, partial “‘;f:“ilibﬁ“m -

effects of a policy intervention. Many of the impacts may have economy-wide, or general
equilibrium, impacts that feedback to effect the timber product markets and deforestation.
In addition, the impacts may have lag, or dynamic, effects that manifest themselves over a
medium or long term horizon. Some of the policy interventions themselves, such as the
implementation of sustainable management practices, would realistically involve a longer
process of implementation than a single period (i.e. one year).

Keeping these obvious limitation in mind, it 18 nevertheless uscful to use the simulation
model to obtain an approximate indication of the relative impacts of different trade and forest
sector policy interventions on Indonesia’s timber product markets and forest resource base,

6. Sawnwood Export Taxes

As indicated in Table 4 and discussed above, in 1989 Indonesia impesed substantial taxes on
sawnwood exports in an effort to shift processing activities to plywood. A secondary
objective of the policy is 0 improve competitiveness and overall efficiency of sawmilis.

However, the implications of the policy for wood recovery, log demand and thus tropical
deforestation in Indonesia is less clear.

Table 8 displays the results of imposing varying levels of sawnwood export taxes in the
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simulation model of Indonesia’s forest sector, The results compare the changes in key price,
quantity and deforestalion variables to the 1988 base case scenario.

in the model, the sawnwood expori tuxes appear to have the effect of reducing export
demand for Indonesian sawnwood, thus lowering the export price received and the quantity
exported. The price effects appear ta be outweighed by the quantity effectz. Althouneh sama
sawnwood production is diverted to domestic conswmption, it is not sufficient to overcome
the fall in export demand. Thus overall sawnwood production falls. The impacts on
Indonesia’s sawnwood markets are more severe the greater the tax. - As indicated in the
model, a tax rate of 700% imposed in 1988 would effectively choke off sawnwood export
demand. With proposed taxes of US$250- 2,4000 per n®, actual government policy would
be represenfed by the higher range of sawnweod export taxes shown in Table 8.

Significantly, the imposition of a tax on sawnwood exports does not appear to instigate a
major shift of processing capacity to plywood - at least not in the one-period duration of the
simulation model. Only at extremely high rates of taxation does this cccur even slightly, and
it appears that increased domestic plywood consumption is the most noticeable effect.
Evidence would suggest that there are several structural factors limiting diversion of
production between Indonesia’s sawnwood and plywood indusiry in the short term, such as
the much newer vintages of capital in plywood milling, and its export orfentation that
requires higher production and possibly access to beller quality logs (Constantino 1990). The
simulation model therefore confirms that, if a sawnwood export tax is to shift Indonesian
processing capacity. towards greater plywood expansion,. then it will be a long term process.
Unfortunately, the economic costs of reduced sawnwood exports and production appear to
be severe from the outset. '

Only at high rates of taxation does the sawnwood export tax have a modest impact on
deforestation. The inability of the policy to increase plywood output in the short term means
that the net reduction in sawnwood production translates into less log extraction, At higher
rates of taxation, the fall in log production is much larger, thus resulting in a lower rate of
deforestation. However, as nofed, the economic costs particularly in terms of lost exchange
earnings of a prohibitive sawnwood export tax are severe. Moreover, if the policy is
successful over the long run in shifting processing to plywood production, then one would
expect log demand, and thus deforestation rates, also to be revived.

In sum, a prohibitive sawnwood export tax in Indonesia appears to be a high cost strategy
for shifling processing capacity to plywood production and export, which may only be
successful - if at all - over the long term. In addition, the policy does not appear to be an
effective approach for reducing timber-related deforestation in Indonesia. Only modest

reductions in deforestation may occur, and these will be shori-lived if plywood production
begins replacing the lost sawnwood oulput.

7. Impart Ban

Some environmental pressure groups in Waestern tropical timber imperting countries have
been urging their governments to ban the import of tropical timber, or at least imports of
timber that is “unsustainably’ produced. Consumer-led boycotts against tropical timber
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producis have also been insligaled. The presumption is that an import ban is the most
effective way of ending timber-related deforestation in tropical forest countries.  Despite the
various econcmic and lepa! implications of such a move, as well as questions about its
effeclivencss, an import ban on tropical timber is a realistic possibility in the near future.™

The first column of Table 9 indicates the effects of a total import ban, compared to the base
case scenario, in the timber trade-deforestation model of Indongsia. In order to simulate an
import ban in the model, large price changes were used deliberately to constrain sawnwood
and plywood exports to zere. Timber product prices are therefore no longer endogenously
penerated by the model, and as a result, are not shown in Table 9. Also, the functional form
of the deforestation equation and its estimalion using regional panel data imply that the large
changes in {og production associated with the import ban scenario cannot be used to predict
reliably the effects on forest cover and deforestation. Thus the impacts on deforestation are
also not reported for this policy scenaric simulation.

As shown in Table 9, an import ban would have a devastating impact on Indonesia's forest
industry in the short term.  Although there would be significant diversion of plywood and
sawnwood exports to demestic consumption, this would be insufficient to compensate for the
loss of exports. Net production in both processing industries would fall. Given its export
origntation, the plywood industry would be particulariy hurt - reducing its output by over
40%. MNet production losses in the sawnwood industry would be closer to 10%. The overall
effect is to lower domestic log demand in the short term by arcund 25-30%.

. The policy scenario is of course assuming thal the impert ban is 100% affad;ﬁré. It is
unlikely that all importers of Indonesia’s tropical timber products - many of which are also

newly industrializing or producer countries with processing capacities - would ge.along with
a Western-imposed ban. In any case, one would expect that over the longer term there
would be some diversion of Indanesian plywood and sawnwood exports to either new import
markets or existing markets that prove to be less stringent in applying the ban. As discussed
above, these effects cannot be captured in our model.

In addilion, the long-term implications of an import ban on tropical deforestation are also
uncertain. Bwen if the ban isl00% effective in the short term, any resulting reduction in
tropical deforestation is likely to be short-lived. There are several reasons for this,

Firsl, as indicated in the model, diversion of timber products to satisfy domestic demand is
likely to continue as Indonesian population and economic activity expands (see Table 5).
Thus one can expect the wood processing industries to recover somewhat through re-
orientation to meel local consumgption of timber products. Moreover, past evidence suggests
that domestic-oriented processing in Indonesia is less efficient than export-oriented
processing, implying poorer wood recovery rates and greater log demand {Constaatino 1990).
Pressure on the tropical hardwood forests may thercfore increase after the initial *shock’ of
a ban,

However, it is unlikely thatl the domestic market in Indonesia will generate the same demand
for higher valued timber products as the international market. Instead, domeslic demand is
likely to be strongest for high-volume but lower valued wood products. As a consequence,
it may be difficult for Indenesia to justily holding as large a proportion of its tropical forests
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as permanent production forests if the expected econcmic retums from sustainable
management decline 25 a result of the ban. More of the resource may be shifted o
conversion forests, and timber pmductmn WIH bbCGmE residual to Satlsfymg the growing
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added in the form of external demand for higher valued products, there may be less rcason
for Indonesia *holding on’ to these forests as opposed to converting them to an alternative
use, Such as agnculture {Barbier 1Y92; Vincent 19%4).

To summarize, g total Impott ban would cause a major diversion of Indonesian fimber
products to meef domestic demand. Although in the short term net production of wood
products, and thus log demand, would fall, this sitnation would not necessarily be sustained
over the long run. Evenif thisis not the case, the ban may be ineffective in permanently
reducing tropiczl deforestation because, in the first place, timber production is not the main
source of deforestation in Indonesia, and secondly, as the valve of holding on to the forest

for imber production decreases the incentives to convert more of the resource to agriculture
will increase.

8. Revenue-Raising Import Tax

International cooperation and compensation to assist developing countries in' achieving
- sustsinable marnagement of fGmber produciion forests have also been. discussed . in Tecent
years, For example, the International Tropical Timber Council (ITTC). unanimously adopted. . -
a "Year 2000 Target”.that encourages "ITTO. members to. progress towards -achieving.
sustainable management of tropical-Torests and frade in tropical-forest timber from:sustainably -
managed sources by the year 2000" (Decision 3(X) ITTC 1991).. CGne suggestion for raising
additional funds for this strategy is for importing countries to impose a small import
surcharge on tropical timber, which is then directed to tropical forest countrics that have
shown "demonstrable progress” fowards achieving the Year 2000 Target.

A recent study has indicated that 1-3% surcharge on the tropical timber imports (excludmg
plywood and based on 1936 trade levels) of the EEC, Japan and USA would raise
approximately US$ 31.4 to 94,1 million with litlle addltmnal distortionary effects {INEI
1989). Buongiorno and Manurung (1992) also examine the scope for 2 5% revenue-raising
import levy on tropical tlmber by the Union pour e Commerce des Bois Tropicaux (UCBT)
or the EEC." The results indicale that tropical timber exporters would lose around
US$44.8 million in trade earnings, with Indonesia and Malaysis suffering the worse, but
importing countries would earn US$87,7 million in additional revenues, Thus, if the funds

raised by the tax were rebated to exporting countries, they could be made better off by over
US$40 million.

The final two columns of Table 9 show the impacts of a 1 and 5% revenue-raising import
tax on Indenesian tropical fimber exports in the simulation model. In the case of a 1%
surcharge, a total of US$23. [ million (1980 prices} in vevenue would be raised, with US$5.8
militon and US3$17.3 million from Indenesian sawnwood and plywood exports respectively,
For the 5% surcharge, a tolal of US$113.9 million {1980 prices} in revenue would be
raised, with US$28.5 million and US$85.4 million from Indonesian sawnwood and plywood
exparis respectively. When compared to the revenue estimates from the MEE (1985) study,
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the above figures would suggest that, in the case of Indonesia, applying the import surcharge
to plywood would significantly raise the total ameunt of financing appropriated.

The results shown in Table 9 confirm that a small import surcharge would have very little
distortionary effects on Indonesia’s timber product flows and prices. There would also be
a negligible direct impact en deforestation. However, around the 5% level, the tmpacts of
the surcharge on exports in particular would become more noticeable. Thus from the
standpoint of minimizing additional distortionary effects, the policy scenario confirms that
‘an import surcharge of less than 5% would be optimal.

A more pertinent issue is whether it is worth imposing an impert surcharge to raise revenue
for sustainable management of tropical forests. In the simulation model, the same resnlt,
and thus the same amount of revenne, could be achieved if Indonesia raised the money for
its own "sustainable management"” initiatives by imposing a revenue-taising export surcharge
of 1-5%. The NEI study argues that the imposition of an expert levy by producing counties
themselves has the advantage of directly addressing the forest management systems of these
countries, as well as avoiding the transaction costs invelved in international transfers, but
prevents obvious problems of monitoring and evaluating success in achieving sustainable
management. The counter-argument is that an import surcharge not oaly has problems of
transaction costs and administration, but that it is also possibly discriminatory if it is limited
only to the trapical timber trade. Moreover, the import surcharge-cum-international transfer
mechanism would still require the cooperation of producer countries, as well as raise similar
problems of monitoring and evaluation of progress towards sustainable management and
expenditures. Finally, there is the issue of whether the amount of funds raised through any -
. trade surcharge would be adequate for the task, and whether it would be more appropriate.; -

w25 avenue for raising additional large-scale funding eufside the timber trade altogather {Barbier:

et al. 1852).%

In sum, it is possible to raise revenue through an import surcharge of less than 5% with
minimal distortionary effects on [ndonesia’s fimber trade and production. The key issue is
whether this is (he most efficient and appropriale means of raising financing for improved
sustainable management of production forests.

9. Sustainable Timber Management

An alternative to the above trade interventions would be a more direct policy initiative by
Indenesia to improve *sustainable’ management of its remaining production forests. As
discussed above, several studics have poinied to considerable problems of policy failures in
Indonesian forestry management that are contributing to over-harvesting and clear-cutting of
permanent production forests, as well as illegal felling of non-production forests (Barbier
1987; Burgess 1989; Gray and Hadi 1990; Sedjo 1987; World Bank 1989). Correcting these
policy failures would improve sustainable management of Indonesia’s remaining tropical
forests, and thus reduce timber-related deforestation, but would also mean higher harvesting
costs per cubic mere of wood extracted.

Table 10 indicates the most likely effects of such a "sustainable’ management policy scenario,
which is represented by an increase in hacvesting costs.  As there is insufficient data to
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determine the extent to which costs would rise if such a policy were to be implemented in
Indonesia, we have arbitrarily chosen a 25% and 50% harvest cost increase for comparison.

—l—lL—l— - - -—\.E 2 a-.n-—..;-. HS !-|r|." o LA A L. _—— oy’ N . ] _,'._.."l'._
A zwmprming foatuno of tho soonans is that although log prices are affeqied significanily by

the mcreased hawt':st cOsis, an;.,r resufting impacts on the rest of Indonesia’s forestry sector
seem to be somewhat dissipated. There appears to be several factors at work. First, the
price-elasticity of log supply for Indonesia is very inelastic in our model (see Tables 5 and
6). This is not surprising given that Indonesian policy has been to devote log production
solely to supplying domestic processing capacity, which of course has expanded considerably
over the 1968-8B8 peried. Second, increased log costs are only one component of the total
factor costs of Indonesia’s processing industries, and have increasingly become the least
important component in recent years {Constantino 1990). Finally, Indonesia’s sawnwood and
plywood exports seem t0 be the least affected by the increased harvest costs, which would
suggest that external demand factors exert an important counter-acting influence.

There is reason to believe that the impacts of the sustainable management scenario on
reducing timber-related deforestation may be underestimated in Table 10.  As discussed
above, the deforestation equation in the model can only record changes in forest cover due
to changes in overall log production rates. It cannot distinguish between qualitative changes
in the management of log production that may also affect timber-related deforestation more
indirectly, such as controlling residual stand damage, improved replanting and reforestation,
reduced -high-grading of stands, limiting trespass, improving the incentives to control stand
abandonment and encroachment, and so forih.!"* -

These -latter factors - may-be more -impertant- in - timber-related - deforestafion “than: log -
extraction alone.: In addition, some sustainable -management techniques, such as utilizing .

jesser known species-and improved harvesting techniques, may actually increase the amount
of logs produced from a given timber stand, thus simultaneously-limiting harvest costs and
reducing the pressure to exploit the remaining tropical forest.

Finally, it is unlikely that the implementation of any sustainable management techniques
would occur in a single year, as implied by the simulation scenario, A longer lead time for
implementation would mean moere Ume for the Indonesian forest industries to absorb the

increased costs, but it would also imply a longer period before he effects on reducing
deforestation would be fully felt,

In sum, Indonesia’s timber industries may not be badly affected by the higher harvest costs
associated with implementing sustainable forestry management policies. Although there
would be some reduction in tropical deforestation due to reduced log production, this direct
effect may be less significant than the improvement in forest management and profection
resulting from qualitative changes in timber stand management practices and ownership.

10. Conclusion

The simulation model developed to examine the relationship between Indonesia’s timber trade
and tropical deforestation has provided some important insights into this linkage as well as
the scope for the use of trade policy instruments o limit deforestation.  As discussed
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throughout, there are obvicus constraints on the use of such model to examine such dynamic,
complex and pervasive effects, Nevertheless, the model and the pelicy simulations would
suggest extreme caution in the use of broad trade policy interventions as a means 0 affect
timber-related deforestation in Indonesia, and in some cases even as an economic tool to
develop further Indonesia’s timber processing capacity.

First, it is clear that timber production is not the major cause of tropical deforestation in
Yndonesia. Even where timber production is a factor in deferestation, most timber-related
l‘ deforestation, including subsequent deforestation by agricultural encroachment, may have
i more to do with the management and regulation of the timber stand than with the amount
of logs extracted from the stand per se.

Second, extreme {rade interventions, such as the current Gol policy of prohibitive sawnwood
export taxes and the imposition of a total import ban on tropical timber products, may have
an initial *shock’ impact on tropical deforestation in Indonesia. However, this may be short-
lived as dynamic factors in the econemy - notably the shifting of processing capacity or the
transfer of permanent production forests to conversion forests - may take hold. Both forms
of trade intervention clearly impose high econemic costs on Indonesia’s forestry industries.
Surprisingly, a high sawnwood export tax would appear to make little headway in the short
run in achieving its stated objective of spurring development of Indoncsia’s plywood sector.

A% .. Third; an import surcharge on tropical timber imports would have minimal distortionary
impacts on Indonesia’s iimber trade - provided that it was imposed at a level of. less than
5%. A more periinent issuc is whether this policy is the correct means for raising funds for
UE o - gustainable management of production forests, and whether the financing raisediwould be... . .
st gufficient for the task, ' i b

R0

Finally, improvements in sustainable timber forest management and regulation by Indonesia
could raise log harvesting costs, but there may not be such significant impacts on Indonesia’s
processed preducts and trade. The reduction in fimber-related deforestation in Indonesia
resulting from the policy may not be fully captured by the maodel.

In sum, there seems little scope for the use of irade policy interventions as a means to
reducing tropical deforestation in Indonesia. If there is concern over timber-related
deforestation, a more appropriate approach may be to deal more directly with the problem
by improving sustainable production forest management and regulation at the timber stand
level. However, a key factor is whether the Gol has sufficient incentive to ensure that befter
forest management policies are implemented and enforced. By ensuring access of sustainably
managed timber to import markets and by providing financial assistance for Indonesian policy
efforts, the major tropicai timber consumer countries could go a long way toward
encouraging the appropriate incentives for action by the Indonesian government,



References

Amealung, T. and Diichl, M. 1992, Deforestation of Tronical Rainforests: Economic Causes and fpact on
Developiiend, Tubingen, Mohr.

Armold, M. 1991, "Forestry Expansion: A Study of Technical, Economic and Ecolagical Factors®, Oxford
Forestry [ostitute Paper MNa. 3, Oxiord.

Barbier, E.B. 1987. "Natural Resources Policy and Economic Framewerk”™, Annex I in J. Tarrant er af.,
Natural Resourees and Environmental Management in Indonesfa, USAID, Jaloarta.

Earbier, E. B, 1992, "Economic Aspects of Tropical Deforestation in Snuth Fast Asia”, Paper prepared for the
workshop on “The Political Ecology of South East Asia's Forests®, Centre of South East Asian Studies, Schoal
of Oriental and African Studies, London, 23-24 March.

Barbier, E.B., Burgess, I.C., Aylward, B.A. and Bishop, LT. 1992. Timber Trade, Trade Policies and

Environmenral Degradation, LEEC Discussion Paper DP 92-01, London Environmental Econcmics Centre,
London.

Barbier, E.B., Bockstzel, N., Burgess, J. and Strand, I. 1992. “Timber Trade and Tropical Deforestation -
Indonesia®, in Barbier & af, 1993,

Barbier, E., Burgess, J., Bishop, J., Aylward, B, and Bann ©. 1593. "The Economic Linkages between the
International Trade in ‘Tropical tinber and the Sustainable Management of Tropical Forests”, Final Report for
the International Tropizal Timber Organisation (ITTQO).

Eourke, L), 1988, Trade in Forest Products: A Smdy & the Barriers Faced by the Develaping Countries, FAQ
Forestry Paper 83, FAQ, Rome.. .

Buongiomo, J. 1979, "Income and Price Elasticities for Savmwood and Wood-Based Panels: A Pooled Cross-
Section and Time Series Analysis®, Forest Science 9(2):141-148. -

Buongiomo, J. and Manumung, 1. "Predicted Effects of an Import Tax in the Eurepean Community on the
International Trade in Tropical Timbers", mimec., Department of Porestry, University of Wisconsin, Madison.

Burgess, P.F. 198%. "Asia”, Chapter 5 in D. Foore ef al., No Timber Without Tre.'e'é':- Sustainability in the
Tropidal Forest, Earthscan Publications Lid, London.

Cardellichio, P.A., Youn, Y.C., Adams, DM., Joo, B.W and Chmelik, I.T. 1988, 4 Preliminary Analysis of
Timber and Timber Products Production, Cc:-mumprmn Trade, and Prices in the Pacific Rim Uniil 2000,

CINTRAFOR Working Paper 22, Center for International Trade in Forest Produets, Universify of Washington,
Seattle.

Constanting, L.F. 1988a. *Analysis of the International and Domestic Demand for Indonesian Wood Froducts, "
rimeo,, Report for the FAO, Dept. of Rural Economy, University of Alberla, Edmonton, Alborta.

Constantine, L.F. 1988b. "Demand, Supply and Development Issues in the Indonesian Forest Sectar™, mimeo.,
Report for the FAOQ, Dept. of Roral Economy, University of Alberta, Bdmonton, Alberta.

Constantino, LLF. 1990, Ou the Efficiency of Indonesia's Savmrilling and Plywnilling Induseries, DG, of Forest
Utilization, kMinisiry of Forestry, Governmeni of indonesia and FAQ, Jakarta.

Constantino, L.F. and Ingram, D, 1990, Supp.fy-De.'umnd Frojecifans far the Indonerian Forest Sector, D.G.
of Forest Utihization, Ministry of Forestey, Government of Indonesia and FAQ, Jakarta.

16




e e . —

Fitzgerald, B. 1986. dn Analysis of Indonesian Trade Policies: Countertrade, Downsiream Processing, Impory
Restrictions and the Deletion Program, CPD Discussion Paper 1986-22, World Bank, Washingtos DC.

Gillis, M. 1988. "Indonesia: Public Policies, Resource Mgemen:, and the Tropical Forest™, in B, Bepatia
and M. Gillis {eds). Public Palicics and the Misuse of Forest Resowrces, Cambridge University Press,
Cambridgs. .

Gillis, M. 1990. "Forest Incentive Policies™, Paper prepared for the World Bank Forest Policy Paper, The
World Bank, Washington, DC.

Gray, LA, and Hadi, §. 1998, Fiscal Poficies and Pricing In Indonerian Forestty, D.G. of Forest Utilization,
Ministey of Forestry, Govemment of Indanesia and FAQ, Takarts.

International Tropical Timber Council (1TTC), 1992, Repart on Preparations for the 1992 United Nations
Conference an Emvironment and Development, ITTC(XIL/E, 12th Session, 6-14 May, Yacundé, Camercon.

Netherlands Economic Institute (NED, 1989, An Import Surcharge on the Imporr of Tropical Timber in the
Enropean Commurdty: An Evaluation, NEI, Rotterdam.

Pearce, D.W., Barbicr, E.B. and Markandya, A, 1990, Sustainable Development: Economics and Environment
in the Third World, Edvward Elgar and Barthscan, London.

Schmidt, RE. 1990. "Sustainable Management of Tropical Moist Forests™, Presentstion for ASEAN Sub-
Regional Seminar, [ndonesia, Forest Resources Division, Farestry Department, FAQ, Rome,

Sedjo, R.A. 1987, "Incentives and Distortions in Indonesian Forest Policy ™, mimee. , Resources for the Future,
Whashington DC.

Py

Sedjo, R.h., and Lyom, K5, 1990, The Long-Term Adeguacy of Werld Tunber Supply, Resources for fe
Future, Washington 0I.C.

¥incent, J.R. 1939, "Optimal Tariifs on Intermediate and Final Goods: The Case of Tropical Forést Products™,
Forest Science 35(35:720-731.

Vinceat, ILR. 1990, "Daon't Boyeott Tropical Timber”, Journal of Forestry, BR{4):56.
Vincent, I.R, 1992a. "A Simple, Nonspatial Modelling Approach for Analyzing & Country*s Forest-Products

Trade Policies”, in R. Haynes, P. Harou and J, Mikowski {eds.), Forestry Sector Anialysis for Developing

Countries, Proceedings of Working Groups, Integeated Land Use and Forsst Policy and Forest Sector Analysis
Meetings, 10th Forestry World Congress, Paris.

Yincent, LR, 1992b. "The Tropical Timber Trade and Sustainable Development”, Sefetice, 236: 1651-1655.

Vincent, I.R. and Binkley, C.S. 1991, Forest Based Iadusicializotion: A Dynamic Perspective, Development
Criscussion Paper Mo, 382, Harvard Institete for International Drevelopment (HIID), Cambridge, Massachusstts,

Vineent, J.R,, Gandapur, A.K. and Brocks, D.I. 1990, "Species Substitution and Tropicat Log Imports by
Japan®, Foresr Science 3630657064,

World Bank 1989, [udonerio - Fovest Lond and Warer: Issuer in Sustainable Drevelopmen, The World Banle,
Washington DT,

17



Tabie 1. Tropical Deforestation iz South East Asin and (hher Regions 1f

LhinGisisnrbed Toiai F AR
Total Forest Operable Annual arca
Area Torest Deforestation  deforested
{mn ha) {mn fa) (00 ha) {rmn ha)
5E ASIA TNSULAR 167.3 73 1707 Li7
Indonesia 108.6 1315
Papua New Guinea 33.5 22
Malaysia 2f 18.4 255
Philippines 6.5 110
Brunei 0.3 5
OTHEER SE ASIA 3/ 393 i8 346 NA
Myanmar 31.2 102
Thailand 3.1 244
TOTAL SE ASIA 206,06 90 2053 =117
AMAZONIA. 613.6 433 4129 - 100
CENTRAL AFRICA 167.1 107 325 30
OTHER EEGIONS 58.4 <10 1900 177 4f
WORLD TOTAL 10457 a52 B480 424

Motes:

1/ Unless indicated, 1990 estimates based on R. Schmidf, "Sustainable
Management of Tropical Moist Forests”, Presentation for ASEAN Sub-
Regional Seminar, Indonesia, Forest Resources Division, Forestry
Department, FAQ, Rome, January 1990, Note that tropical moist forests are
defined as broadleaf high closed tropical forests, including wetland and
mangrove forests but excluding the deciduocus dry forests of South Asia, sub-
Saharan Africa and sub-iropical South Ammerica. In 1938, the FAOQ estimated

the total area of all sropical ciosed forests (including deciduous dry forests) to
be 1269.6 million ha.

2/ Includes forests from Peninsular Malaysia.
3/ End of 1980 revised estimates based on Forest Resources Dvision,
Foresiry Depaclment, An fderim Report on the Srate of Forest Resoureces in

the Developing Countries, FAQ, Rome, 1988,

4/ May include estimates for Thailand and Myanmar.




Tuhble 2.a. Sources of Deforestation in Tropical Coundries, 1951-1988 »f

All bfajor
Tropical Forest
Dzl Lndoneaia bf O merson Countica
Foreatry 2 df & @ 3
(0 !
Agriculies 2y il 1043 B3
shilling cultivaters ¢f 13 39 81 ns
25 65 &3 4
permanent agriculivre: i) 21 5 k 17
= pastuces 4 Q i 17
- PACTHARSIL STope 4 2 5 3
- amable lond 32 19 3 16
Mining and reluted indusirics <3 =03 v on
Hydroclectriz producition 4 bl o Q 1bf
Residual g a i1 L (13 bF
Bl oaza: nf Percentize sliapes in doforesialion eefer to avecpges for the cespective paciod,

b Dae refer 1o the 198021990 pedod.

c! Figures in parcnthzses show the regulis of the FAO for 1980. Thess deta tnclude alzo market oricted fapmers who produce
cash ol export cmops and engage anly padly in shilling cullivation.

4! Deforestation die 10 Jopping is duc 1o chorcoal production.

ef The figur: o parcnthcess refzra 1o the estimation of Enguele-Kommission Zam Schulz der Erdalmasphice, Schaz der
trapicher Waider, Deutscher Buodestag 11, Wahlperiods, Druckeache 1 1/7220, 24.05,1900, Bann, T30, The caloulstion
includes anly Indoncsia and Beazil, sines these countrice aceaunt for the fargest shame in clear sutting hy the Forestry sector.

! This per:entage rato ia based on the sssumption that the percentoges shore colenlaved for shilling cul.twul:um can be Laken ag
an avecage for the 1981-19848 period.

g/ Thie includes ather industries, howsng, nfeastrtore sorvices and Girs loss,

hi The residual hos been enleulaed foom the deta To this eoluma which incledes data fom diffennt periods.

Table 2.1, Sectoral Share in Forest Depradation and Focesi Modification, 1981-85 af

Penzenmge Share in Binmass Reduction (epradolion) Percentnoe Shere in Forest bodificetion
Secior Grazil  Tadoncsia Cameraon Tuotal bf Erail Incfonesia Comsroon Todal b
Faresiry 4] 44 10 10 (100 ef (IR et a8 Tl
Agdculre ¢ 85 44 ) 5 0 i) 2 28
Cthers &f Q T 1 13 4] ] 0 4

Motez: af For the delinition of modilizotion and biomoss reduction l[di:grndnlmn,} see FAQ, Fropios! Forest Resources) FAD Forestry Poaper
My, Rome, 1982,

bf Tosal relers to nll nmlajor i Farest Sounbaes,

ef Faltowing FAQ siatislics, deforsstation in vicgin focesie is O, since clearing by agricullure and other ssctorm soncs nitales o
disturhbed foreata. Bwvcn though some cleening ofcurs in virgin forests, there ia ceagon to sssume thar the Bulk of deforeutation i
duc w loreste that have been lopged over price W the cleoring of the respeclive arens.

df ‘Thees fgures have been decived Mrom Toble 2.8 and reflzet averoges for the 1981- 1988 perod ar, in the cazse of Indonesia, the
LOEQ-1%90 pericd.

Soupes: Amzlung and Duzhl, 992



3.n. Forest Areas in Major South East Asian Tropical Timber Countrics (sg ko) af

Toinl Total Permonent Prorrso fl Comntversion Total Remaiciog

tona Moo HETEE Yrntzafisn iodiuciion Treduclion H AT Virguu

Arca Forest Foezet Forest Foreat Farest

Thailand $13,118 142,958 NA NA HA MNA MA

Malnysia

Peninzaler 131 594 £1,532 14T 24,507 9,100 o3 /0T 9 6%
Sabah 74,711 44,560 4,00 10,954 4,080 34,064 7815
Sacawek 121,253 04354 24,200 22,400 37,784 T0,184 50,387
Fhikippinse 300,000 63,830 16,800 44,030 0 44,030 10,470

Papua Mew Guinca 458 £60 359,500 NA MA MA MA NA
Indonesia £,930,270 1,439,700 490,410 318,666 205,370 544,016 524,000
Totnl 3,540,805 2,209,173 548,080 479,587 56,334 835,921 602,222

MHotea: f Bared on P.F. Burgesd, “Asin®, Chapler § in D, Poore er al., No Timber Withou! Tress: Sustainability in the Tropical Foresn
Eazihscan Publications, lendan, 1989,

Ab. Production and Yield Potential in Major South East Asian Tvopical Timber Countries af

Parmensnl
Production Forsal Sustain=d Yield Suztained Yisld Aunoval Timber
(mallaon ha) aL 1.5 m® pree year ol 2.0 m* per yeur Harvex {m™)
Malaysia
Feninsular T35 bt 4,175,000 5,700,000 T.914,228
Sabab KR EY] 4,500,000 5,00 000 14,738,262
Sarawak. . _3"..?.‘1 4, 580, 000 - 5,480,000 : 11,470,000
Chilippines T 440 -6, 50,000 8,304,000 3,433,774
Indonesia 33.87 50,505,000 a7, 740,000 28 500,000
Total 4736 71,846,000 T 94,720,000 63,057,364

Motes: of Baged oo B.F. Burgess, "Asiz", Chapier 5 in Db, Poove of af., Mo TTmber Withowl Trees: Sustainabiline in the Tropical Fares!,
Eaolisean PubTicnfions, London, 1955,

b The author dozs nol eXxplain the discrepancy hetween Tables 3. and b over the size of the permapsnt production forest in
Peninsuler Bafeysia,




3.c. Produciivn and Trade of Waod Produacis in Wajor South East Asiazno Tropical Timbey Countries af

(1989 B30 o)
Products Production Tmports Expoits AGC LS
Tndenesia laga 23.684.0 0.0 ' 0.0 73,684.0
Eawnwaod 16.546.0 4.0 2,691.0 FE54.0
plywonod £,500.0 0.0 B040.0 L6010
Voo 53.9 0.0 20.0 248
Malaysis loga . 35,9000 10,0 25, 100.0 7. 516.0
gawnwead 7.660.0 197.0 5.134.0 2,73.0
plyweood 1,001 . 150 955.0 101.0
Venssr 445.0 53 2487 201.6
Fapua Wew Guinca lage 1,700.0 0 1,260.0 4420.0
A pncd L15.G .4 3.0 115.0
plywood 15,5 0.0 0.G 180
venser 0.0 LK 0.0 0.0
Ehilippines loge 2,773.0 2935 6.0 3,160.5
F:ELA LR 975.0 12.0 4381 543.3
plywood 341.0 3.0 13¢n49 1131
Vaneer 750 0.0 3.1 )
Thailand lop= L7700 1,135.0 0.0 2.0505.0
sawnwood 1.160.0 T4 3040 1.574.0
plywood 185.0 4.0 35,0 154.0
veteer 60.0 2.0 L §ra
Tolal SE Asia Iogs 65,827.0 1,538.5 22,3650 47,900,577
Producers savwuwpnd 20,459.0 530 2,297.1 13,1149
plywaod L0450 1140 09,1209 5.1 -
veneer 6319 7.3 3358 0s4q -
Total ITTG lops 125,670 1,53:6.'? 25,7452 103,754.5
Frodueers of SAWTIW0 4 43, 544.0 1,063.5 0 5I%.1 44114
plywoud 12,1156 592 04651 2,609.4
veuear 1,757 42,5 8565 1,252.7
Total Warld logs 1677454 130,234} 124, 844 1,652,538
Prpducers df svwo o 500,685 104,231 45,058 ) 501,818
wwaod panels ef 119,108 28,691 28,443 129357

Woles: af Bazed on Intzenstional Tropieod Timber Cooneil, Etemenls for the [ Annwod Review end As5sssment af the World T;‘hpj,ca;
Tinther Sirdobion, Tenth Session, Quita, Touador, 29 May - 6 Juns, 1991,

b! ADC = Apparetd domsstic consumplion.
¢f ITTO = Imemational Tropical Tinber Granizaion.
df ANl tpopical 2od temperale timber producers, defived liom FAD, Foresr Products Yearbaok 848, Rome, 1991,

ef Includes weneer sheels, plyagod, pudicls board and filbreboan! {comprezsed and non-gompaesasd),



Table 4. Export Taxes and Bans on Tropical Timber, South East Asia, 1989

ALY
Indonesia
Mainysia:
Peninaular
Sabah
Snrawnk

Papua New Guinca

Philippincs

Tax RabefExpon Sodiy

0% ad velorem on logs

Specific export lexes on sawn
timber, ranging from US $250-2400
per mt.

Log export ban since 1971,

Mo speeifie export tax or ban but
scc remarks.

15% ad valorermr of [.ob. log valucs
1% of Lo.b. log valucs

Log cxponts restricted to 25% of
wnncal allowabla cot sinoe 1979,

LIRS

Tox finposed only on some logs in insceessible
wepions. Lop axass han zines 198RS hae randa
e tax imelevant for other repioas.

Specific export taxes on sewn imber
introduced in 198%9; plywood exempt Fram all
export kaxes.

The Sabah timber royslty has a siceng cxport ~
tax fealure: the royally mte for log cxports is
almost 10 times the rate for loge used
domestically.

Tax applics to ane hardwood species anly.

Tax reported to have been widely cvaded
through transfer pricing. Log sxpart han
proposed,

Ostensibly o contral deforcstation.

Source: Gillis (1990,



'Fable 5. ¥ndonesiz - Timber Trade Simultancous Equation Sysiem and Deforestation Eqnation

1. Boundwood Market

QLI = 30868.4 4+ 0, 172*(RIXLI-XTLI-ROYLD - .433*C8TLI t = 19G8-84
(2.43) {2.59) -1.1) SE = 53343
DW = .76
XLI = - 165246.2 - 38562 3*(RPXLIAPLTENC*EXEY) - 4. 74*YPCML + 1.397*POPML t = 1968-84
(-2.64) {-2.03) -1.51) (2.83) SE = 5131.6
DW = (.89
CONLI = 2513.5 + 2,09%Q5WI + 1.43*QPWI1 t = 196%-88
{0.96) (2.08} £1.43) S5E = 3679.5
W = (.86
2. Sawnwood Market )
Q5WI = 776.3 + 0.011*EPXSWI + 0. 427T*CAPSWI - 0.021%{CSTSWI+RPXLI-XTLI) t = 1968-38
(1.32)  (2.00) (3.04} -1.41} SE = 702.8
DW = 1.53
XSWI = -2149.3 - 0.029%{JEXR*RPXSWI} + 63.27*JAPIND - 0.201*YPCMSW t = |974-88
-2.24) (-1.90) (5.66) -0.98} SE = 3155
BV = 2.13
CONSWI = - 5914.5 - 0.106*%BPXSWI + 0.000077T*POFI + 34.6%GDFI - Q.209%[NDVA L = 1958-88
{(-0.89) (-2.43) f1.19 {2.90) (-1.82) S5E = 4528
: DWW = 1.63
3. Phywood Market .
QPWI = 5378 + Q00425 RPXPWD + 0.706%CAPTWI - 0.008{CSTPWI+RPXLI-XTLDY:" = [975-88
073 (1.41) £5.45) {-1.48}) SE =371.3
W =175
XFWI = - 43830.4 -1537 9% FPXPWI/(PHIPW*EXE}) + 0.943*YPCMPW t = 197538
(-9.45) (-2.34) f4.71) SE = 3719
oW = |97
+ 0.148*POPMPEW - 104 2*MFXUY
{8.3%) {-0.65}
CONPWI = -7014.6 - 0.0033*RPXPWI 4 0.000055*P0OM t = 1975-88
(—3.96) (-2.59) (4. 15} SE = 219.7
. ) DW =175

Deforestation Equation

LN(FfA) - LN{1-FA} = 0.875 - 5.695*LOGA - 0.013*POPD + Q.00037*GDFPA+ 0.997*D32

(4.45) (-1.98)

{-5.82)

(2.84)

{4.40)

R* = .31
SE = 0.82
DW = 1.57



Table 5. Indonesia -

Dependent Variables

QLI
XL

AR TOATETT

L.-UJ.‘I.\J ¥l
QPWI
XPW1
CONPWI
FiA

Industrial roundwood production ("G00 m’)
Industrial roundwood exparts { 000 m™)

Y Yot e B 3
I.l.l'l 'l:Jll"i-l1 r n"!l"l.mu-l.'rl IrEFAUTIITITe 'il’\ o1 EE 131317 8§
i KUINDEns aub ARk Ll Live LR ] f

Sawnwood and sleeper production (7000 m?)
Sawnwood and slesper exports (000 m®)

APpaErEin dOMEsiG SawWnwood ali sieepet Sonsuinpiion | 000 i)
Plywood production (000 m?)

Plywood exports (000 m?)

Apparent domestic plywood production {000 m®)

Forest area{F) per total land area (A), km?

Independent Variables

RPXLE
XTLI
ROYLI
CSTLA
PLTENC
EXR
YPCML
POPML
RPXSWI
CAPSWI
C3TSWI
JEXR
TAPIND
YPCMSW
POPI
GDFI
INDVA
REPXPWI
CAPPWI
CSTPWI
PHIPW
YPCMPW
POPMPW
MEXUY
LOGA
POPD
GLPA
235

Log expoit prices (unit values) in domestic currency (Rpfm?)

Log export taxes (Rp/m?)

Log royalties and other taxes (Rp/m™)

Lagging and log transport costs {(Rp/m’)

Averape world price of temperate non-coniferous logs (USH/m™)
Exchange rate, Indonesian Rupiah (Rp)yfUS$

Average GNP per capita of Indonesian lop importers (US$)
Average population: of Indonesian log importers

Sawnwood and sleeper export prices {unit values) in domestic eurrency(Rp/m®)
Sawmill capacity (7000 m™)

Total input sawmill costs (Rp/m™)

Exchange rate, Japanese yen (¥)/Rp

Japan - industrial production index 1985 = {00

Average GNP per capita of Indonesian sawnwood imporiers (UST)
Indonesia - population

Indonesia - GDP deflator index 1980 = 100

Indonesia - industrial value added, Rp billion

Plywood export prices (unit values) in domestic currency {Rpfm®)
Flymill capacity (000 m™)

Total input plymill costs (Rp/m®}

Export wholesale Tokyo spot price of Philippine {luan) plywood (US$/m™)
Averape GNP per capita of Indonesian plywood importers (US$)
Average population of Indonesian plywood importers

Averape world manufactures export unit values index 1980 = 100
Roundwood praduction per total area ('000 m/km®)

Population density (per km?®)

GDP per capita ("000 Rp/km®}

Dummy variable for 1988

Stabistical Data

L
SE

™ILr
L4 TT

'RZ

Notes All valucs are in constant {1980) prices; t-statistics are indicated in parentheses under the relevant

Time period of the regression
Standard error of the regression
Durhin-Watson statistic
R-squared statistic

coefiicients.

Timber Trade Simultancous Eqoation System and Deforestation Equation {(cont.)




Table 6.

Time

Comparative Price Elasticity Estimates for South East Asian Tropical Timber

Short

Long

Period Run Run

1. This Study '
Indenesia - log supply 1968-84 0.20
Indonesia - log export demand a/ . 1968-84 - L.51
Indonesia - sawawooed supply 1963-88 0.27
Indonesia - sawnwoced domestic demand 1968-88 - 036
Indonesia - sawnwood export demand 1974-88 - 0.68
Indonesia - plywoed supply 1975-83 0.31
Indonesia - plywooed domestic demand 1975-88 -0.91
Indonesia - plywood export demand b/ 1975-88 - .46
2. Constantino (1988a) ¢f
Indonesia - sawnwood export demand df See note - 0.08 - 0.21
Tndonesia - plywood export demand 1975-85 -0.26 - 0.58
Importers - elasticity of subst., tropical and temperate sawnwood  1975-85 1,30 2,11
Importers - ¢lasticity of subst., tropical and temperate plywood 1975-85 075 1.23
World - elasticity of substitution, seurce of origin, sawnwood 1979-85 2,50 4.39
‘World - elasticity of substitution, source of origin, plywood 1976-85  4.56 12.3
3. Vincent (1992} ¢/
Peninsular Malaysia - log supply 1973-89 1.1
Peninsular Malaysia - sawnwood supply 1973-89 1.7
Peninsular Malaysia - sawnwood domestic demand 1973-85 - Q.55
Other tropical exporters - log export supply 1973-89 2.7
Other tropical exporters - sawnwood export supply 1973-89 0.7
Importers ~ tropical log demand 1973-89 -1.59
Importers - tropical sawnwood demand 1973-8% - 5.67
4. Vincent (1989) f/
Malaysia - log supply 1960-85 0.64
Malaysia - sawnwood supply 1960-85 1.G0
Malaysia - plywood supply 1960-85 1.00
Malaysia - sawnwood domestic demand 1960-85 -{0.27
Malaysia - plywoed domestic demand 1960-85 - 0,94
Other SE Asia exporters - log supply 1960-85 0.46
Other SE Asia gxporters - sawnwood supply 1960-85 1.00
'Other SE Asia exporiers - plywood supply 1960-85 1.00
Other SE Asia exporters - sawnwood domestic demand 1960-85 - 0.53
Other SE Asia exporlers - plywood domestic demand 1960-85 - .83
Importers - SE Asian and Malaysian sawnwood demand 1960-85 -1.22
Importers - SE Astan and Malaysian plywood demand 1960-85 - 0,46




Table 6. Comparative Price Elasticity Estiniates lor South East Asian Tropical Timber {cont.)

Netes af Export price of Indonesian logs relative to average world price of termperate non-
coniferous logs.

b/ Export price of Indonesian plywood relative to export wholesale spot price of Philippine
(iuan) plywood.

¢/ Elasticity of substitution beiween scurces of origin is defined as the percentage reduction
in the ratio of imports from two different countries if the ratic of import prices of the two
countries increases by one percent.

df Based on Buongiorno {1979} for coniferous sawnwood.,

ef Elasticities based on Cardeltichio er af. (1989). Note that in the latter study, Indonesian
sawnwood and plywood supply are both estimated to have elasticities of §.7, and Indonesian
sawnwood and plywood domestic demand have own-price elasticities of - 0.92 and - 1.55
respectively.

f/ Elasticities for sawnwood and plywood supply were assigned a value of one in the analysis,

Y




Table 7. Indenesia - Timber Trade and Tropicat Deforestation Simulation Medel

Base Case (1988)

Key Variables Base Case 1988 Values Actual 1988 Values
1. Prices (Rp/fm™

‘Log border-equivalent price {unit value) 36,714 NA af
Sawnwood export price {unit valug) 333,930 262,013
Plywood export price (unif value) 458,179 464,124
2. Quantities (*000 m™

Log production 28,760 29 819
Log domestic consumplion 28,480 28,887
"Sawnwood producticn 9,351 10,290
Sawnwood exports 2,923 3,083
Sawnwood domestic consumption 6,427 7,207
Plywood production 7,710 7,733
Plywood cxports 6,383 6,372
Plywood domestic consumption 1,387 1,381

3. Deforestation (ki

Total forest area 1,401,163 1,401,144
Annual rate of deforestation af 13,150 13,150
Notes: af No data available

b/ Not caleulated in simulation model but based on Schmidt (1990). Sec Table 1.



Table 8. Indonesia - Timber Trade and Tropical Deforestation Simulation Model

Policy Scenario - Sawnwood Export Tax (% Change over Base Case)

Kev Variables 10% Tax  150% Tax 1100% Tax 1250% Tax |700% Taxl:i
1. Prices (Rp/m®)

Log border-equivalent price {unit value) | 0,70% |- 335% |- 6.39% |- 14.07% |- 29.03%
Sawnwood export price (unit value) - 0.98% |- 4.72% |- 9.01% |- 19.84% |- 40.93%
Plywoed expori price (unit value) - 0.05% |- 0.23% |- 0.44% |- 097% + 2.00%
2. Quantities 000 m?) '

Log production - 0.16% |- 0.7?%|- 1.47% |- 3.23% |- 6.66%
Log domestic consumption - 0.15% |- 0.714% - L42% |- 3.12% - 6.44%
Sawnwood production - 033% | 1.58%) 3.01% }- 6.64% |- 13.69%
Sawnwood exports - 2.20% - 10.89% |- 20079% |- 45.79% |- S4.47%
Sawnwood domestic consumption 0.55% 2.66% | 5.07% 11.17% 23.06%
Plywood production 0.01% 007%] 0.13% 0.29% 0.60%
Plywood exports 0.0i% 0.03% | 0.06% 0.13% 0.26%
Plywood domestic consumption 0.05% 0.25% | 0.48% 1.06% 2.18%
3. Deforestation {lkm?) -
Total forest area 0.00% aff 0.02%| 0.03% 0.00% 0.13%
Annual rate of deforestation - 0.3% - 1.60%- 3.06% |- 6.73% |- 13.88%

MNotes:

a/ A negligible increase over the base case forest cover of 44 sq km.




Table 9. Indonesia - Timber Trade and Tropical Deforestation Simmulation Badel

Policy Scenario - Import Ban and Revenue Raising Taxes (% Change over Base Case)

— —— —

Key Variables 1% Revenue 5% Revenue
Total Import [Raising Impart {Raising Import
Ban af Tax bf Tax df

1. Prices (Rp/im®)

Log border-equivalent price (unit value) - - 0 17% - 0.82%

Sawnwood export price (unit value) _ - 0.11% - 0.54%

Plywood export price {unit valneg) _ - 0.21% - 1.03%

2. Quantities 000 m?) h

Log production -~ 28.33% |- 0.04% - 0.19%

Log domestic conswmption - 27.37% - 0.04% |- D1B%

Sawnwood production - 10.64% |- 0.03% - 0.14%

Sawnwood exports -100.00% |- 0.23% - 1.12%

Sawnowood domestic consumption 30,01 9% (.06% 0.30%

Plywood production - 43.84% |- 0.04% - 0.22%

Plywood exports - 100.00% |- 0.10% - 0.51%-

Plywood domestic consumption 214.51% 0.23% 1.12%

3. Deforestation (km®

Total forest area — 0.00% ¢f 0.01 %~

Annual rate of deforestation n- - 0.41% - 0.72%

Motes: af Larpe price changes were used deliberately to constrain sawnwood and plywood

exports to zero in this simulation and therefore are no longer endogenously penerated
by the model, Alse, the functiona!l form of the deforestation equation and its
estimation using regional panel data imply that the large changes in log production
associated with the import ban scenario cannot be used to predict reliablely the effects
on forest cover and deforestalion. Thus both price and deforestation effects are
eliminated from this policy scenario simulation.

b/ A total of US$23.1 million (1980 prices) in revenue would be raized, with US$5.8
million and US$17.3 million from Indenesian sawnwood and plywood exports
respectively. .

¢/ A negligible increase over the base case forest cover of 53 sq km.

df A total of US$113.9 million (1980 prices) in revenue would be raised, with
US8$28.5 million and US$85.4 million from Indonesian sawnwaod and plywood
exports respectively.



Table 10¢. Indonesia - Timber Trade and Tropical Deforestation Simulation Model

Policy Scenarie - Sustainable Timber Management (% Change over Base Casc)

Key Variables

1. Prices (Rpfm*

Log border-equivalent price (unit value)
Sawnwood export price (unit value)
Plywood export price (unit value)

2. Quantities (*000 m?)

Log production

Log domestic consumption
Sawnwood production
Sawnwood exports

Sawnwood domestic consumpftion
Plywood production

Plywood exports

Plywood domestic consumption

3. Deforestation (o)

Total forest area
Annual rale of deforestation

25% Rise in 5G9% Rise in “
Harvest Costs _Hm'vesf Costs
41,59% 33.06%
4.04 % 3.00%
2.86% 5.72%
- 0.94% - 1.87%
- 1.37% - 2.73%
- 1.80% - 3TT%
- 1.03% - 2.05%
- 228 - 4.55% |
- D.87% - 1.73%
- 0.38% - 0.75%
- 3.12% - 6.24%
0.02% 0.04%
- 2.28% - 4.23% '

TR T




Maoies

1. This Paper is based on Annex I *The Timber Trade and Tropical Deforestation -
Indonesia’ by Barbier ef al. 1992 in "The Economic Linkages batween the International Trade
in Tropical Timber and the Sustainable Management of Tropical Forests’ by Barhier er al,
1993,

2. Barbier {1987) points out that much of the reported decline in log production over the
initial peried 1979-82 can be attributed to depressed world prices for all timber products, and
therefore, was not necessarily atiributable to less exploitation because of increased processing
activities. Moreover, there has always been a discrepancy between officially reporied
harvesting levels and rates based on processing industry oufput, For example, oflficial
logging statistics sugpested that total lop production peaked, before the ban in 1985, at
around 25,3 million m® per year and declined initially with the ban. In contrast, estimates
of log demand based on processing industry output, capacity and conversion rales indicate
that log demand reached 27.3 million m' per annum soen after the ban, and of course
continues to increase ay capacity and putput expands,

3, The time series and cross-sccfional data used in estimating these relationships and
constructing the model came from a variety of sources, including World Bank, FAQ, TMF

and Gol publications, and previous studies on the Indonesia forestry seclor cited in this
Paper,

4. The main imporiers of Indoncsian logs over 1968-84 were China, Hong Kﬂng, J apan

. Korea and Singapore.

5. Given that Indonesian sawnwood and plywood are tradeables, the assumption that
domestic and export prices of these product are highly correlated over time secims reasonable.
This is confirmed by the limited time series dafa available on both export and domestic
prices.

6. The main imperters of Indonesian plywood over 1975-88 were China, Hong Kong, Fapan,
Singapore and USA. The main importers of Indenesian sawnwood over 1974-88 were
China, Hong Kong, Italy, Japan, Korea, Malaysia, the Netherfands, Singapore, Thailand and
UK. Given the predominance of Yapan and its main South Bast Asian newly industrializing
competitors among these importers, the Japanese/Indonesian exchange rate and Japancse
industrial activity proved to have strong cxplanatory power in the demand [or Indonesian
sawnwood exports (see Table 3}.

7. However, because the price of logs was represented by log export unit values, it is only
included in the estimation for the period before the ban, 1968-84,

8. Twenky provinces selectled, spread over the Indonesian islands of Sumatra, Kalimantan,

Sulawesi, Maluku, Irian Jaya, and Nusa Tenggara. Data were available for the years 1973,
1979, 1981, 1982, 1984 and 1988.

9. As some of the instrumental variables were highly correiated, the list of instruments
in¢luded in cach two-stage regression was sometimes modified.



10. Indonesia’s real GNP per capita in 1988 (1980 prices) was approximately US$230. A
fise in income reflects economic development and may be associated with reduced pressure
nn dafarestation in o numbsr of wave: ) throuph an increasing concentration of the
papulation in urban centres which reduces the direct pressure of rural populations og tmp;cai
forests; 1i) thmugh cha_ngmg the cs:smpus:tmn of the, ect}n{)my from being based on primary

-1+ B -
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industries; and iil) through improved efficiency and management of resource use which may

accompany economic development, again reducing the indirect pressure of natural resource
consumpiion on tropical forests.

11. In the simulation model, the log domestic demand equation is therefore CONLI = 77.95
+ 1.5*0SWI + 1.85%QPWI. A comparison with the regression for CONLI of Table 5
indicates that, by the mid-1980s, recovery rates for sawmills in Indonésia had improved
slightly, whereas they had deteriorated somewhat for plymilis. This seems reasonable
intuitively, given that by the 1980s the expansion in sawmill capacity as the Gol attempted

to improve efficiency and quatity, whereas plymill capacity was deliberately encouraged to
expand.

12, For a review of the arguments, see Barbicr et af. (1992).

13. The UCBT couniries are Belgium, Denmark, France, Germany, Luxembourg, the
Metherlands and the United Kingdom.

14. One problem is that the scale of financing required may be well beyond what can be
raised from either an import or export surcharge levied on the trade. For example, Agenda
21 of the UN Conference on Environnent and Development has estimated that international

of aver 1UUS$1.5 billion anmually will be required by tropical forest countries 10 reduce
deforestation (ITTC 1992).

15, Trespass is a foresiry term that refers to losses due to logging theft, which could also

be extended to include losses due to graft. High-grading refers lo the removal of high-valued
timber and leaving a degraded timber stand.




The London Envirenmental Econamics Centre (LEEC) is now known as the

Environmental Economics Programma, at the International Institute for Environment and Develop-
ment. The former name dates from 1987 when the Centre was

gstablished by #1ED and the Economics Department of Universify College, London.

Teday, all snvironmental economics staff and research projects are based at IED where the
Programme has become a core area of Institute activity.

The Environrnental Economie Programme conducts economic research and policy analysis for
improved management of natural resources and sustainable economic growth in the developing
world.

- '
e d International Institute of Environment and Developrneant

3 Endsiegigh Strest, London WC1H 00D
hv—" Tel: 0171-388 2117 Fax; (171-388 2826




